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PREFACE

>

The volume before you is the report of one of ten panels that panti-
cipated in a five-day conference in Hashington during the summer of 1974.
The primary objective of this Conference was to provide an agenda for

~further research and development to guide the Institute in its planning

and funding over the next several years. Both by the involvement of some
100 respected practitioners, administrators, and researchers as panelists,

and by the public debate and criticism of the panel reports, the Institute ,

aims to create a major role for the practitioner and research comiunities
in determining the direction of government funding. :

The Conference itself is seen as only an event in the middle of the
process. In many months of preparation for the Conference, the staff met
with a number of grou?s--students, teachers, administrators, etc.--to
develop coherent problem statements which served as a charge to the panel-

"ists. Panel chairmen and others met both before and after the Conference.

Several other panelists were commissioned to pull together the major
themes-and recommendations that kept recurring in different panels (being
reported in a separate Conference Summary Report). Reports_are being
distributed to practitioner and research comunities. The Institute
encourages other interest. groups to debate and critique relevant panel
reports from their own perspectives.

= ¢The Conference rationale stems from the frank acknowledgment that
much of the funding for educational research and development projetts
has not been coordinated and sequenced in such a way as-to avoid undue
duplication yet fill significant gaps, or in such a way as to build a
cumulative impact relevant to educational practice. Nor have an agency's
affected constituencies ordinarily had the opportunity for public dis-
cussion of funding alternatives and proposed directions prior to the
actual allocation of funds. The Conference is thus seen as the first
major Federal effort to develod a coordinated .research effort in the
social sciences, the only comparable efforts being the Mational Cancer .

.Plan and the National Heart and Lung Institute Plan, which-s?Fved as

models for the present Conference.

.

As one ‘of the Conference panels points out, education in the Uni ted

States 1s moving toward change, whether we do anything about 4t or not.
The outcomes of“sound research and- development--theugh enlisting only

minute protion of the‘education dollar--provid
#nich such change can be afforded coherent direc
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In implementing these notions for the area of teaching, the Co
panels were organized around the major points in the career of a teach
the teacher's recruitment and selection (one panel), training (five
panels), and utilization (one panel). In addition, a panel was formed -
to examine the role of the teacher in new instructional systéms. Finally, -
there were two panels dealing with research methodp]ogy and theory °

l development. i . Y T~
. . Py ' . LN
. , * . B - * M st - .e .
( . — \ ‘,,L - , — i . ' )
. M (g - 4 . - . , ~
o educational practice planning & |
‘ [ /— . X L e .
_ : research ¢
teaching as >
@ human intéraction - .
‘ .‘ ,persopne.l role . ‘
. s 0 teaching as e in new systems '
5 behavior analysis’
2
S
£+ teaching as .
gy - research
o= [@ skill perfortlance methodo1dgy
i saad "
N e Y teaching as
. “5 (® a linguistic process’
. 5 . theory
59 teaching as v development
. s~ | @® clinical information .
. +:E L. processing
* 3 .
o “training & performance - -
8 - - _ e, e
’ . '

-

. -~

Within its specific problem area, each panel refined its goal.state-s
 ment, outlined several "approaches" or-overall strategjes, identified -
potential "programs" within each approach, and sketched out illustrative ~
projects so far as this"was hppropriatg and feasible. .

. Since the brunt of this work was done in concentrated sessions in .-

the space of a few days,, the resulting documents are not polished, inter-

, nally consistent, or exhaustive.

lication is intended to stimulate debate and refinement.
. of panel reports is given.on the following page.

They are working papers, and their pub-’
The full list ,
We expect serious and

concerned readers of the reports to have suggestions and comments.

Such -

comments, or requests for other panel reports, should be directed to:

. . . Assistant_ Director .
Program on Teaching and Curricuium .
National Institute of Education !
1200 19th.StTeet, N. W. . ‘

Washington? D. C. 20208 .
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. “As” the or8anizer and overall chairman for "the Conference and editor.

- '_? 10. Theory Development, Dr. Richard Snow, Stanford University "
- . - g

..for this serjes of reports, Professor N. L. Gage of Stanford University
richly deserves-th€ appreciation’of those in the field of teaching résearch
. and development. - The panel chairpersons, singly and together, did remark-
able jobs with the ambitious charge placed before them. Special acknowl-
edgments are due to Philip Winne of Stanford University and to Arthur
. Young & Company for coordination and arrangements before, during, and
= after the Conference. But in sum toto, it is the &xpert pamelists--
each of whom made unique-contributions in.hi's or her respective area--
who must be given ‘credit- for making the Conferencé productive up to
the present stage: It is now up to the reader to carry thropgh the
refinement that the panelists have placed in_your hands.

’ . T « 7"~ -Garry L. McDaniels
: . " ' - Program on Téaching and €urriculum
) v . . e D 5 ,‘-"“ -
e- LIST OF PANEL REPORTS AND CHAIRPERSONS- " -
o . ‘.. i
1. Teacher Recruitment, Selection, and Retention, Dr. James Deneen,
Educational Testing Service .
a " 2. Teachingias Human Interaction, Dr. Ned A. Flanders,” Far West
‘ Laboratory for Educational Research and Development .o
3, Teach%ng as Behavior Analysis, Dr. Don Bushell, Jri, University
"~ of Kansas )
" 4. Teaching as Skill Performance, Dr. Richard Turner, Indiana
University. - . » :
* :} L)

5. -Teaching as'a-Linguistic.ﬁroéess’in'a Cultural Setting,
Dr. Courtney Cazden, Harvard University

' 6. Teaching as Clinical informatioh Processing, Dr. Lee S. Shulman,

Michigan State University “

7. Instructional Personnel Uti]izatioﬁ, Dean Robert kgbert,
University of Nebraska ) - ’

8. Personnel Roles in New Instructional Systeﬁs, Dr. Susan Meyer Mark]e,
" . University of I1Tinois

. -

9. Research Methodology, Dr. Andrew Porter, Michigan State University

a o Conférence on Studies in Teaching: Summary Report,
Ur. N. L. Gage, Stanford University ‘
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- * INTRODUCTION
The histbry of western science ‘shows that théory development is
the best and most efficient means of advancing knowledge and control
of natural phenomena. In educationy however, and particularly in
the study of teaching, research and practice often appear devoid-of
theory.. At least; it is fair to say that the theories guiding re-
search and practice here have remained largely implicit, unformal-
ized, and unclear, Theoretical work has not yet become a major ac-
tivity of educatjona]* researchers working on the study of teaching.
This condition i%perhaps understandable, given the relatively
short period during which systematic and programmatic research has
been pursued and supported in the United States.

Through the second quarter of this century, and particularly

~during the past two decades, however, diverse research efforts. have.

- research evidence understandahle and usable.

b(odutéd scattered arrays of empirical findings. As research find-
ings have accumulatedy, there has been an increasing need to organ-
ize'what’'has been Tearned into theoretical form. And, there is

'jncréasing‘need for this research to be guided by, and toward, theo-

retical issues. Theories are useful well beyond their role in
skructuring knowledge, or the pursuit of knowledge, for its own sake.
They“are ot the esoteric playthings of academicians. They pack-
age accumulated knowlédge for dissemination and applicatibn in fur-
ther research and, perhaps, more important, in practice. In educa-
tion, theorylay provide the:best, most efficient means of trans-
lating research into practice. Teachers and:teacher.trainers do

not apply reseaych evidence directly; they.apply theories that make
And theary can also be
a medium of communication from teaching practice to research.

Thus, ‘improved thedTTes will help define, organize, and guide’

continding research. They wi]1.provide vehi¢les for carrying re-
search to practice and practice to research, for the examination ,
and improvement of éach. And they will.serve as well the systematic

planning and fuiding efforts of NIE. .
- * . N »
R A . :
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3 et - ¢ .
. « : Y
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s ‘e
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\Goal Statement . . T

\The goal as formulated and forma]]y art1cu1ated an the boa]
statement is to: Sy

4

‘Advance the development of theory that 1mproves under- .

teaching process and their anteaedents and consequences

This s an awesome goal. While the Panel .had no difficulty in adopt-
ing this statement of the ultimate goal, members did express doubt
that a small panel in a four-day conference could make really sig="
nificant headway on the broad front fgmp11ed by the statement. Given
these 1imits, the Panel agreed that’it should concentrate on the ..
ways and means of advancing theory deve]opment.1n general,
the abstract, rather than on the substantive problems of theory
deve]opment in any ‘particular area af research on teaching. Thef-
retical 1§§ues in any particular area of research on feaching would
best be 1&ft to the consideration of the relevart substantive-—
pane1s The Panel also chose not to spend time elaborating the .
case in favor of aftention to theory, or the definition of what
does and what does not constitute a theory. For a strong argument
in favor of emphasis on theory in educdational research, see .
Suppes (1974). An opposing view has been stated by- Glass (1972)*
Discussion of definitional 1ssues is available in Turner (1967),
'Kaplan (1964), and Snow (1973).

"The act of mak1ng theory is a creative human behavior, 1nf1u-
enced by forces W1th1n the individual theotrizer and by the social,
cu]tura], economic, and po]1t1ca1 context within which the theo-
rizer works. The act itself, and the Jprocesses that influence it,
are themselves open to systemat1c philosophical and scientific
analysis. Such analys1s may be the best means of discovering and
inventing ‘the ways in which 1mpYoved theory construction, and
hence . 1mproved theories, can be dbtained. . .

L d

4

]

The Creative Act of Theory Construct1on. Some Issues °

e

- ; . DR .
Scientific creativity has often been & topic of learned dis-
cussion, There have been armchair descriptions of the steps in-
volved in building and testing theories and~in human problem-
solving in general. There has also been psychological research on
the correlates of creativity in theoretical work. ,
Little is yet known, however, about pred1ct1nq B fostering -
creative theory deve]opment among researchers. On the assumption
, that those who themselves are distinguished for their scientific
. creat1v1ty know best how to advance it, a meeting of some of the
world's inore prom1nent scientists and philosophers of science was
held recently in West Germany. (See Science; June 21, 1974, F
vol. 184, . 1273; full proceedings to appear in Excerpta Med1ca )
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Selected, guotations from the Science report on this meetin:, by

T. H. Maugh II, will help describg the problem area faced by this

JPanel, and connect it to the general probfem faced by all who are

chagged.wjth the goal of "advancing the development of- theory . .
. > : < s

* . ~ ’ * L D

4 N
N x «

"More than 90 percent of sciéntific “inpovation, it
is frequently argued, has been accomplished by,ﬁgwer than, 10,
ercent of all scientists, This situation presumably exists
ecause only .a few scientiSts have:creativitys-that i11-
. defined state of mind which allows the investigdtor to forge
anomalous or apparently unrelated f&cts inté bold new chains

9.

.: of theory. .}ﬁe.phce of innovation could £tertainly be in-

creased to meet pressing technological [and educatiomal, and
other social] problems if the number of creative scientists .
could «be increased, but how td accomplish this feat remains
o - a very difficult problem. Is it, if fact, possible to teach
* creativity? Is it.possible-even to create conditiors that
ur purture preexisting créativity? Or is it_possible only to
¢ expand the number of practicing scientists in the hope that
. the percentage of‘creative scientiSts will*remain constant?
P ‘" ... The conference . . ‘. [was] less productive
than its sponsors might have hopéd. The assembled group was
able. to agree on mahy innate characteristics that contribute
to creativity-scharacteristics that would be readily recog-
nized by anyone familiar with the vast literature about cre-
= ~ ativity--but it did not reach any_consensus about what might
be done to enhance these characteristics.
\ 3 «
“Perhaps the principal problem, as Leon Eisenberg«
pointed out . .'. is that the scientist who attempts to ex-
plain in retrospect how he developed a creative idea is only
rationalizing a series of events that he thinks might have
happened. . . . Innovation is, for a majority of people, es-
séntially a‘preverbal process; .- . . translating that thought
- process ihto words almost certainly alters the perception of
the process. Many conclusions drawn from this verbal recon- .
* struction of the creative process may be. incorrect if the °
, +* ‘Geconstruction‘is itself faulty. ‘

. ° " . . . A major element in scientific success is the
ability to distinguish between §deas and good ideas. Cre- °*
'Y v ativity, siiggested Sir Karl Popper, can be divided into two
stages--obtaining jdeas and ctiticizing those ideas to deter-
mine-which are worthless and which are worthwhile. . . . The ,
ability to generate ideas is the innate part, of creativity
. that probably cannot be altéred, while the development of a
- critical ‘faculty is the essential part of creativity that can
be nurtuved through education. Failure td develop this facul-
ty, arguzd Gustav Born,.is one of the major causes of scien-
. tific stordlity. . » . °

Y "And how is,this creative facility developed?
Generally, most of thé participants agreed, through the
master-apprentice relationship that arises from working with
avsyccessful scientist.

1)

-




[RESUETRURR Sy

" - 4 *
B — St
- 14 o2 %
PAruntext provia c . i )

&

"But few youno scientists.are able to enjoy the
. luxury of working and associating with Nobel-quality scien-
N ] tists. MWhat then cin be done to. help them develop this neces-
sary criticay faculty’ Most of the conference part1c1pants
argued . . . that ‘creative science' could not be taught in
universities. ‘Many-. . . spoke derisively of . . . teaching
courses in.creative writing, suggest1ng that it is not -
possib]e to,teach_creat1v1ty in any subgect

." [But]l most such courses are actually teach-
ing criticism of creative writing. That is, the instructor -.
[assumes] that the students have some: creat1ve writing abil-

! ity, then teaches them how to df@t1ngu1sh good ‘writing from
bad writing, how to avoid making certain types of mistakes in
'}‘““'"“‘m-~—~—~»wr1¢4ng, and_how_to avoid the banal and’ the trivial. The
. _ analogy_to creative science 15 Straightforward-and ~though_. -
. A the application of the concepts may be.somewhat more diffi-
. cult than-is the.case with creative writing, the benefits
B that might be derived from-this type of education‘in science
could be far greater " (Maugh, 1974)

e

1 i

- _ We draw fFom these remarks and from our own pane] discuss1on at
' - Teast four kinds of ssues 1nvolved in the prob]em of advanc1ng‘
theory deve]opment - .
N ~ ¢ b
, . -1. Despite centuries of theory development in science, the
+ process of theory construction_and the means of- promoting it are not
well understood. There are re1”¥1vely few creative theoreticians in
established sciences, and fewer, still in.new areas qf research suc
as educat1on . . R PR .
v 2. The impression . is strong that theory development is, at
1ts ‘base, the product of hard, solitary, cognitive work by indi-
° v1duals not by groups, programs; systems, or other organ1zed col-~
ect1v1t1es and that 1nd1v1duals~d1ffer in innate creative poten-
. tial for theoret1ca] work. There is considerable doubt that theo-
. retical product1v1ty can be improved by education or training.
Yet there also is. no solid evidence that -it cannot be advanced :by
_organized learning of some sort. _Parts; of the process appear to
"haye: been learned in the past by imitation in master- -apprentice
velationships. Awareness of theoretical issues and attitude |
toward theoretical work, as well as critical facility, seem to be
learned. Some ideas and .2nalogies - from other fields can serve as
models for instructional attempts. ‘And some other mechanisms for
facilitating theoret1ca1 work seem- promising enough tq be worthy
of trial. & . - . .

3. Advancing theory in education is an especially complex prob-
——— -lem because of the complexity of educational phenomena. A1l that
. JS known about human behavior is potentially relevant to behavior
in the educational realm.
— - uniqueTor emergent properties requiring a kind of theory not de-
rivable directly from behavioral and social science.

4,

. Aar
. A3

And.educational phenomena seem to have
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4. Theories in education, and particularly theories of teach-
ing, need ultimately to be both descriptive .and prescriptive-
normative in character. . That is, they need both to provide expla-
nations of educational affairs and to indicate improvements that
should be pursued. "While this distinction between functions of
theory has long existed in established sciences and their applied
fields, nowhere is the demand for close relationship between
description and prescription greater than in -education today. The
coordination of these two functions and the normative or value con-
siderations that condition their form are not.well understood.

R

4
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DERIVATION OF THE APPROACHES:
A MATRIX OF DIFFICULTIES AND MECHANISMS

\\
“ 3
Early in the Panel's deliberations-it became clear that a hier- :
archical description of this problem area was not the most productive
way to proceed. Unlike the problem of specifying substantive ra- ‘
search-in a field, the problem of theory development secemed best
-attacked by elaborat1ng the various difficulties, problems, and !
unanswered questions that inhibit theoretical advance, and then
identifying or inventing ways 'and ‘means of cvercoming, or at least
reducing, these difficulties. Attempting a hierarchical description Y
of this problem area seemed to interfere with this process. Thus,
. the hierarchical structure was set aside in favor of a facet or
matrix structure in which difficulties could be crossed with mecha-
nisms for attacking them; the Panel was less concerned as to whether
— the resulting cells turned out to define programs, or projects, or o
some of both. It was oped“that“a*h1erarch?ea+~structure_con51s£gg$____m__
with that of other panels could be reintroduced after the facet
structure had served its purpose. ‘Here; incidentally, is an example
of another kind of difficulty inhibiting theory developrient: dif-
ferent. structural models (or theories) can_constrain _or facilitate
conceptual analysis of a. particular problem.. The contrast between
hierarchical and facet structures shows them to possess-different
powers for different theoretical purposes. .

To construct the matrix, eight difficulties that impede théory
development were listed to form eight separate columns. These were
stated in the form of questions. Then, nine possible mechanisms
were identified that held some promise for reducina or eliminating
at least one, and potentially several, of the d1fr1cu1t1es These
formed the rows of the matrix.

-

Difficulties in Theory Deve]opment “

The eight difficulties were stated as follows:

1. Existing theories and constructs. What theories or theo-
retical constructs exist for application in research on teaching
and how can these be identified and selected? It is clear that
there exists a wide variety of theories and constructs in social
and behavioral science. Concepts are available from philosophical
analyses of scientific research, of normative considerations in
education, and of the act of teaching as well. Useful constructs
might also be derivable by analogy from physical and natural sci-
ence. These constructs can be grouped into major forms or types

nie conference on studiss in teaching
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- of theory, or subdivided to identify key variables and relation-
ships. Until we have some conceptionof the catalog of possi-
bilities, it will be difficult to judge which lines of theory de-
velopment are likely to be most useful.

-2. Constraints of dominant paradigms. What constraints on new
theory development are imposed. by currently dominant paradigms? The
Zeitgeist, or "temper of the times," the societal; philosophical, and

- cultural traditions, and the current fashions in.research and statis-
tical methodology,-all constrain theory development. There <is need
for continuing consideration of ‘these metatheoretical and methodo-

_logical issues, and for critical evaluation of current programs of -
research, both to explicate the constraints and to identify areas, of
potential thedry development that have previqusly been ignored.

"+ 3. Theory construction precesses. How are theories constructed
from research? from practice?® from other sources? = We know very
lTittle about the psychology of theory construction, or.about the
social, economic, and political forces that shape theory develop-
ment. Without adequate understanding of these processes, we cannot

- hope to promote improved theory development effectively or
effiiiently. . .

4. Critical evaluation. How are good theories constructed?

"f‘"‘““““*‘i4Ne"need~betten~undeps§andjng“ofwihe_rale of critical evaluation iﬁ_y

-theory development.

5. Appﬁicatibns of theories.

How are theories applied in
research? 1in practice? .

.

6. Theories-of teaching. Are unique theories of teaching
. necessary? To what extent can theories of teaching be derived from
theories of learning or of other educational phenomena? What are-
the emergent or unique properties, if any, that make theories of
teaching different from other theories?

7. Theoretical and technical languaée;

How can communality,

translata

bility, and systematization of theoretical and technical

language be achieved?.

8. ' Discovery and Rediscovery.

L .
How can we keep people from

rediscovering "wheels™ and "spooks" while at the same time keeping
hand, con-

people rediscovering "wheels" and “spooks"? On the onc

siderable theoretical resources are wasted in discovering and de-
veloping anew ideas that are old, and in pursuing ideas that are
illusory, i.e., that have been disproved or aré unprovable. On
'ti.> ather hand, sound theory development requires that considerable
effort be expended in replication and generalization. And, old
illusions sometimes become new facts as theory and methndology
develop, and fashions change. Research on teaching needs to be
made both cumulative and reflective.

T T T T e T e S ST IS

St
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Mechanisms'for Resolving the Difficulties

The nine mechanisms for attacking these problems were defined
as follows:

1. The "backroom" group -- working groups on comparative analy-
sis, evaluation, and integration of theory and methodclogy.

>,

2. The "loner" -- individuals selected and supported for ex-
tended programmatic work on theory development.

o

-

. 3. The "book of examD1es" -~ case histories afid models showing, |

the trials and tribulations of theory development in process.

4.~ The "one-shot" project -- specific projects aimed at par-
ticular needs or impediments that are critical for obta1n1ng later

- more genera] advances in theory development.

5. Courses, workshops, other formal instructional ventures.

6. NIE contracting requirements -- removal of NIE regulations
and practices that inhibit theory development and institution of
regulations and practices that promote theory development.

7. The research cumulator and concept history -- in effect a
__memory perhaps computerized and designed on the model of, or as part
T of, the ERIC system:.—The-memory-system_would_be indexed with spe-
cific concern for the needs of.theoretical work.

i

8. The "devil's advocate" and the itinerant preacher" --

“individuaTs charged with the responsibility, in part1cu1ar proj-

ects or whole program areas, for maintaining researchers' atten-
tion on theoretical assumptlons weakngsses, and implications of
‘their work.

9. The periodic panel -- to do on a regular basis what our
present Panel is attempting co do as a "one-shot" project. This
would provide a periodic review, monitoring, and updating of ac-
complishments and needs with respect to theory development. Mem-
bership might be on a permanent, revolving, term, or overlapping
term basis.

*Reducing to the Four Approaches Selected -

The 8x9 matr1x formed by crossing d1ff1cu1t1es and mechanisms
served as the basis for discussion of possiblel programs and proj-
ects that might fit individual cells. These possible program ideas
served to test how many difficulties (columns) a given mechanism
might address. They also helped test the extent to which the
mechanisms were independent or the d1ff1cu1t1es were independent.

~

l.‘{
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- . . -
-

On the basis of this discussion, it was decided to focus atten-

tion on the four independent mechanisms that seemed most potent

in attacking the largest number of difficulties. Thus, Mechanpisms 1,
2, 3, and 4 were chosen for adoption as approaches. Mechanism 5
seemed to be combinable with 3. Mechanism 6 seemed largely beyond
the -purview .of this Panel, though it was dgreed"tofappend recommenda-
tions to NIE on this point- to our final report, time permitting.
Mechanisms 7, 8, and 9 seemed less critical but deserving of further
consideration at some futuré date, to the extent that their values
could not be incorporated into ouf explication of Mechanisms 1, 2,
3, and 4 as, approaches. - , ‘

The resulting 4x8 ma{rix is shown in Ethbit I, with the four
adopted Approaches as rows.-- Within each approach, one or more pro-

" grams or projects are defined. In keeping with the Panel's lesser.

emphasis on the hierarchical structure, no firm distinctions were
drawn between a "program" and a "project"; “the\Panel often used the
term "program/project.” Nor did ‘the Panel try\to limit such & pro-
gram/project to a single cell of theé matrix. The identifying number
for each program or project appears in only ohe row (Approach) but
in all columns (difficulties) on which it bears. An asterisk de-  «
notes, the cell to which each program/project is primarily addressed.
These program/projects will be discussed below, .under presentation
of adopted Approaches. . \
!
\

\
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AN ILLUSTRATIVE LISTING OF ,
THEORIES, CONSTRUCTS, AND DISTINCTIONS .

Before-describing the adopted Approaches and program/projects, the
Panel chose to try an initial enumeration of some of the existing theories,
constructs, and distinctions between theories. This exercise would serve
as an example of how one might attack the "first column-difficulty" using
the "fourth row-approach." It would help define one program or project
(ultimately 10.423; sharpen our ability to specify other projects, and
provide a suggestive listing of theories that readers of this réport
might elaborate upon. The Panel thus served as a miniature, one-shot
project (costing six person-hours).

_The 1ist appears in Exhibit II. Clearly, the list is not exhaustive.
We have not taken time to elaborate the many normative and value. concerns
that deserve attention, or to 1ist concepts from curriculum theory. In

general; we have also not included examples of theory from sociology, —-- - -

ieconomics, physiology, biochemistry, and neuropsychology, because the
Panel “lacks_expertise in these -areas. But much more cleafly needs to
be added. Individual theorie$ identified here with only.a simple label
could be subdivided to.Show-their particular network of theoretical con-
cepts and constructs. These could then-be_examined as to their appli-

= cability to each of a variety of problems and roles in teaching, again
using a matrix arrangement. Then, the relevance and requirements for

-

improving theory. in each domain could be examined. Theoretical con= ——

~——structs could be connected to specific teaching problems, and perhaps

accumulated to form ec]ébfic,“but*newi-networks—of—theony_wortby_pi;rg— o

.search. It is c]earethat_the complexity of teaching and the variety

of theoretical approaches insures that no one, or two theoretical ap-
proaches will suffice in research on 'teaching or in the practice of
teaching. And theories will be judged in termis of their usefulness

in research and practice, not in terms .of their truthfulness in some -
-absolute sense. No one grand theory of teaching will be possible; so
eclectic use of constructs plucked from different theoretical frame-
works and applied in delimited teaching situations may be the best way -
of advancipgvtheoreticaltdevelopment. )

We could create a,second dimension, crdssed with this list of
theories, by listing teacher roles, e.g., skill performance,
Kulturtrager (carrier of culture), manager, 1jnguistic processor in
a cultural -context, social model, in’ellectual model, decision-
maker, counselor, or clinician. Or we could 1ist teaching problems,
e.g., choosing materials, planning lessons, adapting.-te student-dif— ———
-ferencess—teadingdisTussions, tutoring, critiquing student work,

etc. This list could easily become as long as that shown in
Exhibit II. . '

Y
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ot EXHIBIT II

i A List of Theories, Categories, and'Distinctions among Theories

’

1. Scope of Theory: Complete theory vs. m1dd1e -range" theory vs.
miniature theory -- mathematical-models might Be examp]es of
miniature theory. . 3
2. Descriptive v¥s. Prescriptive-Normative Theories. Bruner and
. " Dewey might be.called prescriptive theorists. _One might also
- ;——argue—that—a—theory“ShG‘Tﬂ refTect the convictions of the theore-
. tician (i.e., be normative).

3. Theories from Outside of Teaching (e.g., behavioral science
theories) vs. Theories Arising from Consideration of ihe
Teaching Act. ° .

- 4. Static vs. ‘Dynamic Theories. Evo]ut1onary capab111ty must be 1n
theory. Behavioral science theory is often not dynamic. For

« ‘example, the theories of Skinner, To]man etc., are static:

5

Relevant vs. Irrelevant Theories. If a theory ]s apparently

"foreign to the world of teaching," it can still serve a func-
-tion. What is irrelevant to one person may be relevant to.
others. A theory can fit ohe situation with one kind of stu-
dent, and not other S1tuat1ons and other kinds of students

1

6. Categor1zat1on of Leve]s of Theory

Axiomatic Theory - Highly formal. R. C. Atkinson (1972)
approaches this level in his miniature theory of
instruction, i

o<

"Broken" Axiomatic Theory -- Eclectic collections; this may

~ be an empty set at present.

Conceptual Theories -- J. W. Atkinson's theory of need
___achievement (Atkinson & Feather, 1966), psychoanalytic
"~ theory, any network-of_constructs.

Taxonomies -- Guilford's .(1967) structure of intellect;
Gagné's (1970) types of 1earn1ng

- Elements -- Any attempt to 1so]ate components without
elaborating inferences or theoretical networks; Skinner's
reinforcement concept may be an example.

7. Functions of Theony

#To guide practice (including socio-political functions).

To systematize or explain existing data: -

To guide research. One goal is to have a theory that is
empirically testable. But some theories are useful (i.e.,
guide practice) even though they are not testable.

Y

o2
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. EXHIBIT II
’(Cont1nued) R

8. Behav1oral and Social Theory . 9.
» = .
Cond1t1on1ng
Cont1gu1ty ‘theory
Hullian ‘theory
To]man s theory
Estes' statistical learning theory
Kohlberg's moral development theory
-Achievement motivation theory . .
Guilford's theory of abilities
Cattell's ability theory
Cattell's personality theory
P1aget1an cognitive development theory

- Bandura“s observation learning theory
Fest1nger s dissonance theory .
Heider's balance theory
Kelley's attribution theory
G. Allport's theory- of 1nd1v1dua11tyn
F. A]]port s théory of enestruence °
Murray’s persona]og1ca] theory
Maslow's and others' human1st1c theory
Role theory -

Lewinian field theory

Rogerian theory of counseling and
psychotheraphy

Psychoanalytic theor1es (Freud, Jung,
Adler, etc.)
R. C. Atkinson's theony of optimization
of learning

Matkgmatical learning theories

Mathematical social theony (March,
Coleman)

Organ1zat1on theory

Information processing theory (var1ous
models -of attention, learning,
memory, problem solving)

Gagné's 1erarch1es

Carroll's model of school learning

‘B?ﬂom~s‘master +_learning

Bruner's deve]opnehta]~theo:y

" Bruner's 1nstruct1ona] theory

Ausubel's cognitive’ theory

Dah110f-Lundgren-Kal1ds frame factors

Probabilistic functionalism--
Brunswik, transactionalists \

Miller-Dollard learning theory

Harlow error-factor theory i

Etc. o~

é

10.

11.

. v 3 .
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. sLearning by imitatiop

Physical and Natural Science
Theory by Analogy -

Ethological adaptation
Linguistic theory
Information. theory
Cybernetics

Control theory ———-.»
Systems,theory

Linear frequency theory
Maccia's analogies -
Etc.

< g

%

Normative Theories

- Marxian dialectic
Dewey .
‘Montessori
Joyce-Weil models
Lonergan 1n519ht
Polanyi
Etc.

Other Concepts and Constructs
given by more than-one

theory or emerging from
current research

Intrinsic vs. extrinsic
reinforcement .

Assaciation by imagery

Developmental- level-- ,
temporal stacking -

without re1nforcement
Ind1v1dua1 di fferences

in learning ability
Apt1tude instructional

treatment- interaction
Cognitive styles

““--~Learn1ng environments

\ Teacher expectancy
Other Tlists of applicable
psychological
principles (See, e.g.,
Hilgard & Bower, 1966)
Etc. :

T
s,




% There is’also,a third genéral dimension, namely, the metho-
dology, operations, and forms of evidence needed to examine each
intersection of a theoretical construct and a teachjng role or
problem. We cannot elaborate this dimension now; ciear]y there is
. here a need to coordinate with Parel 9, on-Research Methodology,

on devising means of studying each theory-problem interaction con-

sjderedgwprthy.of research. .

As further groundwork toward such efforts as those mentioned

" above, the Panel began accumulating a working bibliography on theory.
_construction for studies i9 teaching. However, the bibliography was
not completed, and has not’been included- here. .

-~




. KppROACH 10.7 |

-

' FORM WORKENG GROUPS FOR THéACOMPARATIVE ANALYSIS,
. EVALUATION, AND -INTEGRATION OF THEORY DEVELOPMENT

This Approach is needed to proviae a continuous, -in-depth at-

tack on- the difficult issues~of comparing, evaluating, and integrat-

ing theoretical and empirical>werk arising from individual projects

in the field” No single project or "one-shot" study will provide
the sufficieiit level of intelléctual effortgneeded to reach general
theoretical improvement. It 5. also unlikely that indivtduals™ |
working singly will have the variety of perspectives and competen-

- cies required. Hence, this Approach would form one or more rela-
tively permanent working groups of specialists in the socials
béhavidral sciences, education, and philosophy. These we wefer to
for ease of identification as "backroom groups." . The purpose of
these groups would not be to develop theory in any one -substantive
area, but to do comparative and evaluative work on the metatheo=

. retical and methodological issues constraining theory development

»

N at the primary level of research-work (as done by "frontroom"

researchers).. . oo . ,
The basic objective of this Approach is to provide the field
] with an independent panel that. has wide knowledge of theories,
: theory development, theory comparison, and methodology -- a panel
¢ that can review, comment on, and integrate ‘the existing litera-
ture: More specifically, this panel would:

“ o  Provide a contihuing, independent soyrce of review
for projects involving -the construction, applica-
tion, and evaluation of ‘theoriés relevant to teaching.

. ] Provide an actumulative.reflective function to help
" (a) guide researchers away. from-wasteful rediscover-
ies, (b) emphasize the need for replication and re-
examination of existing concepts where appropriate,
and (c) promote the deveiopment of theory in neglected
areas, forms, .or situations.

0 Study the process of developing and applying- theory
. in cesearch and practice by reviewing' examples, with
L a view, to developing generalizations and guidelires.

'R Provide a continuing study of existing traditions
of approach and methodology that constrain or con-
dition theoretical constructions.

-~
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. Provide d mechanism for communicating ahd translating theeries
and research findings across projects involving different
sc1ent1f1c disciplines and technical languages. N

This Approach is represented by one program/project. In effectz the ",
Approach is the program is the project. te )

~

Program 10.1.1: Form Working Groups for the Comparat1ve Ana]ysrs,
-Evaluat1on, and Integration of Theory Developmznt. .

~
Piel

Current knowledge or activity at this level is essent1éT]y non-
existent. ‘The effort of a National Academy of Education committee
(Cronbach & Suppes, 1969) represents one step toward one part of what
is needed in this area. No.one is examining mismatches between theory
and xesearch,.between theory and praétﬂce and among theories in dif-
ferent areas of work; nor is anyone providing discussion of “these is-
sues for the guidance of research. At this level of generality, no
analyses of observation languages, data bases, and interpretive frame-
works are being conducted. Nor is there present]y any mechanism

-which would fagilitate such work, which is fundamental to all other
activities in the problem area of this Panel. The'setting up of
such a group as the one suggested is. the best mechanism our Panel
can think of to meet this need. Although the ultimate degree of
success is uncertain, the Panel considérs the probab111ty of s1g~
nificant impact on the field to be extremely hig -

One possible action plan for 1mp1ement1ng th1s recommendation
is as follows: . .

-\
. *1. Select eight experts in areas of educational theory and
v research, social-behavioral science theory and research,
and philosophy. ) ,
. Decide whether the program should be organized as_ two e
- projects (education spec1a11sts, science spec1alTsts) or
. as one combined group.*

3. Decide on mechanism for regular interaction (A seminar
every summer plus one full year together i, recommended.) -
Also, decide a means.for ‘including guest 2xperts from
the arts the humanities, and the teachzng profession

. (e.g., Koest]er,uPeTany1) R S

4." Develop and dtssemlnate integrative reports and analy-
ses. (D1ssem1nat1on funding should be assured by NIE.).
Because of its potent1a11y overarching relat1onsh1p to the en-
tire field of educational research, the Panel is suggesting a five-
year renewable grant for such an enterprise. Monitoring would be
through a periodic review of productivity, as well as.a, periodic
_'survey of the effects on research (especially nesearch on teach1ng),

- ) ~
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APPROACH 10.2 . c
STIMULATE PROGRAMMATIC THEORY DEVELGPMENT 8Y INDIVIDUALS.

This Approach is premised on the observation -that primary theory
_development inm a substantive field reglires long, hard work by a re- °
searcher working alone, without short-term stipulations.as to
schedule -and productivity. The individual theoretician may derive
-great benefit from close contact with data-other than his or ‘her own,
,and may obtain ideas and criticism from an invisible college of re-
searchers sharing common goals. But all the examples. of great theory

“.in the history of science show. the crucial importance of solitary

unconstrained -intellectual work at significant points in the process.
MWe expect that improved theory in research. on teaching will not be
forthcoming without-provision for the support of this kind of ac-
tivity. Theory development will bée ihhibited to the extent that all
NIE-supported research programs and projects require investigators
to conform closely to schedules with the 2xacu form of product
specified in advance.

* We see specific needs for four program/project activities in this
Approach. . We also advocate a subsequent fifth program that would fund
individual theorists in those substantive areas of research and prac-
tice that emerge as most ready for intensive -effort at theory

- development. : ' T

1

These are: (a) the néed for research on a psychological theory
of theory construction; (b) the need for. theories“of social, cul-
tyral, economic, and political processes that prrmote or constrain
theory development; (c) the need for philcecphical analysis of the
‘extent to which unique theories of teaching, as opposed to theories
borrowed from social-beliavioral science are required; and (d) the
need for research on how theories are extended beyond the data they
were designed to explain, and-tested for utility.

Program 10.2.1: Exahine the stgbologica] Process of-Theory
_Construction in Re]ation to Research on Teaching .

) While some philosophers, historians, and social scientists have
beén concerned in the past with the process of theory construction,
-what ‘knowledge we have of this process is formal, abstract, and,
"after the fact." Relatively little attention has been paid to

this phenomenon by research psychologists. There are some case
studies, but no useful generalizations and few ideas about the
psychological tools and heuristic devices actually used by theorists.

~ . -

nie conference on studies in teaching




There is reason to believe that the hypothetica]-deductive'method is
not an accurate description of the actual process followed. There is,
however, much psychélogical literature on creativity, .problem-solving,
" and"related processes. And there have been studies of theoretical
scientists in the physical sciences and engineering (see, e.g., Roe,
1951, .1953; Guilford, 1967; Elduson, 1962; Torrance,- 1962; Barron, -
19583 and Wallach, 1967). It is not -known whether the crude con-
ceptions of théoretical processes apply or adequately explain theo~-.
rizing in education or, more specifically, in research on teaching.

' The“objective of this program, therefore, would be to develop
a theory of theorizing, with special reference to the character and
needs of theoretical work in research on teaching. The successful
development of such a program as envisioned here would have major im-
pact on activities throughout the problem areasof this conference.
Furthermore, nothing would be so useful in reaching *NIE objectives
as good theories of teaching, which would be significantly advanced R
if we had a good theory of .theorizing.

However, the probability of such success is unpredictable.
Creative theorizing is an unpredictable process, even given the
choice of the evidently best person at the start of the project.
The-availability of such "best persons" is; moreover, uncertain.
Careful attention would need to be paid to the process of selecting

an individual researcher for a long-term renewable research award.
Sitice the Panel is recommending that no external evaluation be. per-
mitted under any circumstances during the initial five-year period,
the probability of success might be increased by funding two in-
dividuals to work independently on this problem. At the end of
this period, with the help of advice from other theoreticians and
researchers, NIE would review the accomplishments and evaluate the
Tikelihood, of continued progress in judging whether to renew the
award for an additional ‘two to five years.

Since a.major purpose of the program is to construct a model®
of the optimal sequence of steps in theorizing, the Panel found it
paradoxical to attempt to ?pecify this sequence beforehand.. One
. possible approach is as follows: ’

. 1. Review the matrix of relevant social-behavioral theory
and teaching theories available from Program 10.4.2 and
other programs.

2. Review the literature on the nature of theorizing,
creativity, problem solving, thinking, and related
fields, including case-history materials on creative
scientists: .

3. Conduct retrospective interviews, task analyses, and de-

tailed reconstructions of the processes of scientists
who have made specific theoretical contributions.

-~
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4, Develop flow charts\of'steps and p?bcesses¢ alternative
. routes, and heuristics used in thinking. Test adequacy of
- account against data from Step.3.. <

5. Conduct discussions with other outside -experts.

6. Think and wr%fé;;¥ﬁ aiternafion:

7. Return to aJ]”previous steps; stop when theory is constructed
or when five years are up, whichever comes first.

_ Program 10.2.2: Study the Social, Cultural, Economic, and Political
! Processes Influencipg Theory Production and Application in Research

on Teaching.

We have no functionally useful. conception of how theory production
in the field of research on teaching is constrained by social, cultural,
A economic, and political forces in our society. The processes-and for-
‘ ces operating in this domain, although partly ufder individual, group,
and governmental control, are complex, largely unexplored, and unex-
plicated. There is a sociology of science (see, e.g., Merton, 1957;
Rarber & Hirsch, 1962) which contains concepts and ideas of value in
understanding this complex domain, and there may be administrative
policy studies relevant to their control. But no one has systematized
this knowledge or pursued its elaboration, particularly in edvcational
research. It is likely that a social model (seé, e.g., March, 1970)
could be constructed ‘to represent these complex forces.

Successful work in developing such systematized theory would have
major impact on other activities in the problem area of this Panel,
since it would permit increased control of the forces that inhibit
theory construction in other areas. As in Program 10.2.1, however,
creative progress is difficult to predict, and careful attention
would need to be paid to the process. of selecting a suggested team

--of three individual researchers for a long-term five-year renewable
" grant. As with Program 10.2.1, also, tne Panel is racommending that
no external evaluation be permitted during that period. The sug-
-\\\\\\\\\\\gestion for a three-man team, however, increases the likelihood that
> QE\;east one will be highly productive and that portions of useful
theéory. will be produced. . :

The suggested_sequence of activities is as follows:

1. Review the literature on $§$hted social, economic, politicai,
‘ administrative, and policy issues.

2. Conduct. interviews, surveys, and analyses of archival data.

3.  Build mathematical models and related venggl-thezretical

- accounts -of the processes“and forces under™examination.
\ .

; A \
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Test the results from Step‘é against the data from Step 2.
Think and-write, in alternation.

Conduct -discussions with other experts.

~N oy o

" Return to all previous steps; stop-when theory is constructed
or 'when five ‘years is up, whichever comes first. '

‘Program 10:2.3: Make a Philosophical Ana]ysi; 0° the Need for Theories
Unique to Teaching . ‘ P——

If there were good reason to believe that social and behavior sc¢i-
ence thegry could completely cescribe and explain teaching, then search-
es for some unique theory of teaching would not be necessary. Con-
versely, if no general theory will suffice, then the search for theory
unique to teaching assumes increased fervor. If this question could
be settled (and it needs fu)l and serious consideration), the result
would have great impact on the direction and mode of research on
teaching -- especially if w~ thereby discerned what was gained or lost
.as a consequence. .

The question of whether a set of theories unique to teaching is
required has been raised in a general‘way in philosophy of educa-
tion (see, e.g., Gowin, 1972) and in a preliminary way by some re-
searchers (e.g., B. 0. Smith), but no focused and concerted effort
has been made to reach closure. If such an effort were seriously made,
a more sophisticated theoretical understanding of related social, be-
havioral, and educational phenomena would result and help researchers
to answer the questions, even in the absence of complete closure.

This program would bring together some of the best theoreti-
cally minded .philosophers and researchers to write and respond to
papers, to debate this central issue,.and .to disseminate the re-
sults. The suggested sequence of events i3.as .follows:

1. Identify potential contributors to a conference on the
"uniqueness" of theory and resedrch on teaching.

1

"7 2. Develop a "problem" statement to guide the preparation of

papers by contributors (1-3 months).

3. Receive drafts of papers and assign respondents (9-12
i months). ' _ .

4. Hold conference.

5. Disseminate proceedings.

nie conference on studies in teaching
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Program 10.2.4: Extend Current Theory to Other Domains and*Test Its
Utility in These Domains ’ )

The means by which theories are exterfded beyond the domain for
which they were intended are unclear. Methods of testing theories
for generality and applicability are incompletély specified and un-
systematic. Philosophers and scientists have specified criteria for
judging the adequacy of theory (see Turner, 1967; Kaplan, 1964;
Zetterberg, 1954; and Gordon, 1968; and summary in Snow, 1973). But
more detailed examination and elaboration of these criteria are re-:
. quired, along with more careful theoretical and empirical study of
"the theory extension and testing process. The methods and tools for. -
translating theories and models to *other domains remain unclear and
uninvestigated. . . ’

The %ocus of this effort, then, Lou]d be to develop methods
and tools for extending and translating theories into other domains,
and for testing their adequacy in such new applications.

o The Panel suggested the selection of two irdividuals to work - —
singly and in combination, each with a long-term research award.

Although substantial knowledge on parts of the problem are already

in hand, the Panel recommended no evaluation during the interim

five-year period. The suggested plan of action during that period

is:

1. Review literature on methods and tools for theory ex-
;;tension and-evaluation.

[a]
.

Identify case studies.

3. List criteria and methods.

E-4

Apply criteria to case studies; identify meshods used in
case studies.

5. Design studies to explore fringes of .applicability for
each of several theories.

6.  Independently obiqin critique of 3 and 57
7: Disseminate cases, criteria, methods, and research designs.

8. Return to 1; stop when five years is up.

. .
&

Program 10.2.5: Make Awards for Individual Research in Particular
Intersections of Theory and Practice

Too little of educational research s based on'thgo}y, and too
few attempts to apply middle~level theories to education have been

~
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made. <Some examples of successful application have been J. Atkinson's
work in achievement motivation (Atkinson & Feather, 1966) and N.
Miller's application of learning theory to filmed instruction (1957).
Skinner's operant theory has given rise to-classroom applications,
though it was ofiginally based on pigeon and rat.-data. We have had
few applications of theories from disciplines other than_psychology,
and we need the fresh and varied interpretations of teaching that
could be provided by individual theorists in these other areas, as

. well as other promising areas of psychology. Once particular theories
are seen as relevant to particular teaching functions, there will be
a clear. need for individual work applying the theory to research on

. a particular problem. Applications of theory to substantive areas
are crucial for the further development of thaory and the intelli-
gent guidance of practice. ’

The objective of this program would be to obtain the time and
attention of theoretically-oriented researchers so that theory would

be developed and applied directly to an educational area. While

such theoreticians are few,-some-could—probabty be obtained for proj-
~ects.of this sort. The Panel felt that a program of this kind was

critical to the development of theoretical research on teaching;
m,,,the_pnognamAwouldhsuppont_NIE«Obéeetjvés~eoncerned—with—producing;————
maintaining, and utilizing educational personnel. Funding would be
in terms of two- to five-year grants subsequent to. the initiation
of Programs 10.4.2 and 10.4.4. The individual theorists would
presumably spend most of their time in Step 3 of the following
5-step process (the first two step$s being those of the funding
agency): T

1. Review matrix of theories (Program 10.4.2) and relevant
writings of the panels described in Program 10.1.1.

2. Select individual theorists for particular areas of ’
teaching. : -

3. Observe; think and write, in alternation; conduct research
as needed.- . i °

4. MWrite and disseminate theory.. 4 .

5. Return to Step 3 until the two- to five-year period is up.

b
e
e
e

ri2 conference on studies in teaching ‘




. . APPROACH 10,3
FOSTER INSTRUCTION IN THEORY DEVELOPMENT

It may be premature to consider broad approaches aimed at in-
structing researchers and teachers in theory development. And there.
is some uncertainty about whether it is even possible .to provide use-
ful training and instruction. Certainly this approach-cannot be pur-
sued until our understanding of and research on theory deve]opment
is advanced well beyond its present state. However, some instruc-
tional mechanisms ‘can be imagined at this point. It could be ex-
tremely useful to have examples -- case studies of theary develop-
f-———-———————ment*in‘pfﬂtéss and péerhaps also of theory in application. UIti-
'mately, it may be possible to design a course of instruction dealing
with theory construction analogous to the courses in reseurch metho-
dology given today.

.The basic purpose of the two program/projects in this Approach
is to provide the prospective ‘theorizer, either researcher or prac-
titioner, with a better understanding of examples of theory develop-
ment processes and the cheices and difficulties faced in such de-
-velopment. These program/projects, one aimed at the needs of re-
searchers, the other at the needs of teachers, are specified below.

‘Program 10.3.1: Develop a Manual of Theories and Theorizing for
Researchers. : '

Program 10.3.2: Develop a Manual of Theories and' Theorizing for
Teachers . .

i;g The two programs proposed in Approach 10. 3 are seen as comple-
mentary and compatible efforts to develop products that 'serve the
same functions with respect to two groups: researchers and teachers.

~ Because the output of the two programs is the same except for their
target audiences, the Panel has treated both programs together.

There is a lack of awareness of the value of.theories for
guiding research and evaluating research findings and classroom
observatipgns. As far as.we know, there is no manual ayailable to
teachers, researchers, and teacher trainers which exposes them to
the nature of theories and argues persuas1ve1y for the role of
theonies and theorizing in organizing research and understanding
classroom phenomena. One paper (Uprichard, et al., 1972) pointed

| out the need for and described a conceptual framework to aid re-
searchers to identify, classify, and quantify factors relevant

“*
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for studies of instructional processes. The aim and content of this
paper censtitutes part of that covered in the proposed manual which, |
however, would be broader and deeper in scope. '
Aside from serving to sensitize teachers, researchers, and teach-
er trainers to.the role of theory and theorizing in organizing research
and understanding classroom. phenomena, the manuals would also promote
theorétical teaching and theory-oriented research. While the program
is largely independent of the remainder of the theory development -
effort proposed by the Panel, parts of the manual would profit from
the information being developed by several, programs in Approach 4.4,
The suggested sequence of events is as follows:

1. Literature search..

2. Conceptualization of overall approach and outline.
3 Organization of chapters.

Development of chapter outlines.

o

5. Consulting with appropriate outside experts on the adequacy
of Steps T1-47 .

6. Writing chapters.

. 7. Formative evaluation of draft,material plus evaluation of
the extent to which the manual should be a single volume
or one for teachers and one for resear:hers.

. 8. Proofreading, editing.
9. j Publishing. - .

10. Dissemination.

o34
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APPROACH 10.4
CONDUCT ONE;SHOT STUDIES ON DELIMITED NEEDS

.

The Panel ideﬁtifjed several specific needs that should be met
to promote progress in other Approaches and <o deal with.other iso-

- lated but critical issues. Thesé seemed best addressed by delimited

one-shot projects. >
These projects would cover the following objectives:
. Provide for the identification of the implicit and explicit

theories used by teachers in practice, including analysis
of commonsense constructs (10.4.1).

. Develop a matrix in which ex1st1ng theories and constructs- ~

from the behav1ora1 and social sciences would be crossed

with teaching roles and problems, and with methodologies

?pprgpr;ate for the study of theory-problem intersections
“(10.4.2

) Provide for collation ang analysis of studies of research
?n teac?1ng to make explicit the current theoretical bases
10.4.3 )

-

. Prov1de for studies to determine the values 1mp11c1t in
various theoretical constructs, and the values of research-
efs that ledd to these theories (10.4.4).

e Provide for analyses of the.commdnaiity and translatability
of various theoretieal and technical languages (10-4.5).

Program 10.4.1: Identify Implicit Theories of Teachers.

We have little systemat1c knowledge of how teachers use theories
in classrooms (or what theories they use). Such know:edge is needed
in all other programs of this panel and, we suspect, ip all other
panels concerned with the classroom behav1or of teachers. Some theo-
ries with which teachers may work have been rioted by Joyce and Weil
(1972) and Holt (1964), but this area has not been subjected to sys-
tematic obseryation.

The proposed program would identify and classify theories teach-
ers use in practice, in order to aid theory construction relevant
for classroom use and research, and to understand how better tc ar-
range for the application of theory in practice. The research would

nie conference on studies in teaching
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also clarify the relationship of theory to practice, identify sources

and families of teaching strategies, and make possible the validation

of specific teaching practices. : :
. - L]

The following sequence of events is anticipated:

1. Pilot work on conception and methodology (e.g., interview-
ing, analysis of teacher diaries, and videotape sampling
and analysis).

- 2. Representative -sampling of teachers.

3.. Data co]]ection“and analysis.

4, Interpretation.

Récyc?ing of Sfeps 1 through 4 to point of redundance (lack
of ngve]ty) and diminishing returns.

v

6. Appropriate Jissemina;ion to'otber programs and projects.” -

Progrém 10.4.2: Develop a Matrix Representing Basic Constructs from

Behavioral and Social Theories, Their Operations, and the Applicability
to Teaching Functions

Theory for research on teaching is diffuse, coming from many
disciplines which have Tittle contact with each other. Sociologists,
ethologists, and psychologists, for example, approach the same phenome-
na with different frames of reference. There is no good framework
of knowledge about the variety and utility of different tfeories and g
their relationship-to teaching functions. - :

This program provides-a.basic starting point for all of the other
Approaches ‘and programs of this Panel, and could be similarly useful
as a starting point for other papels. The program would constitute a
first step toward fostering the identification.of theory that can

guide research on te

N

limited explanatory

Résearche;g\qg
nate particular ar
have and have not be

aching, much of which js now atheoretical or of
power. : . o

teaching need to be aware of how theory can i]]umi-‘

2n studied in relation to particular teaching

Q:éof teaching, and of what theoretical constructs

problems. A matrix cataloguing and displaying these coexistent views

of reality, and the teaching functions to which they are potentially
applicable, has not been attempted. There is also need to understand
the operations that tie the\copstructs t¢ the behavioral phenomena .
under study. The methods needgd for studying each construct in rela- -
tion to each problem would forin a third dimension.

0
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The specific obJective of the program, then, would be to cata-
logue (a) theories and their pivotal constructs, (b) the domains of
potential and empirically verified application of the constructs to
teaching functions, and (c) the operations and methods for defining
the constructs and their relationships among each other and W1€“

reality. . . ; %

Tife critical references for knowledge about this area aid this®
approach are found in the literature on phiJosophy of scienc S(e g. .
Schlick, 1938) and methods of scientific proof (e.g., Bridgman, ﬂ927; .
Dewey, 1938), as well as throughout the theoreticai iiteraturé of ! |
social and behavioral science. Exhibit Il presented earlier in this

report prov1des an initial listing of theories and constructs.

»

The Panei{noted that this program wouid be a difficult effort .
»  requiring patience, wide interests, and-analytic minds on the part
of ‘the research staff. Thus the initial problem would be that of
locating a project leader of sufficient breadth and credibility who
will take on the job of developing the matrix. .

The steps envisaged for this program are identified as follows: .
o

1. Collect and study relevant social .and behavioral theories,
determine the procedures for theory 1nc1u510n and

exciu510n ) .
2. Catalogue pivotal constructs from relevant tneories.
3. Define operations linking constructs to each other and to
reaiity, cull redundant constructs.
4. pefine the domain.of teaching.functions,
. 5. .Theorize and examine the literature on whether or not par-
. . ticular constructs have utiiity for interpreting and pre-
dicting phenomena. ‘
 Exemplify the usefulness of the matrix through enmpirical
. _'- application to a sample of real situations. g ) .
' . . 7. Disseminate research findings. -
- It is estimated that the first three steps, running partly concur-

rently; would ogccupy approximately ‘two years; the next two steps, also
. . partly concurrent, would take a further two years; and the last two
steps would compiete the fifth (and finai) year

‘ . Since the outputs of the individual sueps would be useful in
.- themselves, the program's efforts should be evaluated by an interdis-
ciplinary team at the end of each step. In addition, however, the
| Panel believes that the program outhmes, through 1nteiiectuai

-

e
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imperative and demonstrations of usefulness, will guide subisequent
theory and research to a sufficient degree to promote theoretical

* concerns "in research on teaching. Therefore, the Panel recommends
that an evaluation on whether such an increase in theory-based and
theary-oriented research on teaching has in fact taken place should
be made five years after the completion of the program. -

- . -

‘Program 10.4.3: Collate and Analyze Theories'Uséd in Studies of
Teaching. . T

At present there is Tittle knowledge about whether iresearch on
teaching is guided by grand,.middle-level, or Jow-level theory; about
whether functionalistiq, inductive, or hypothetical-deductive theory
building is taking place; about whether model ‘building is restricted
sto'a very small area of instruction; or about whether. unique theories
ov theories borrowed from other discipliQes are applied to the phe-

nomena of interest. ) : s

»

This program would. be aimed at increasing information about
which: theories currently are used in research on teaching. By mak-
ing explicit the thearetical underpinnings of current research on
teaching, researchers will learn which theories-are guiding research,
which theoretical positions are not in favor, and whether the theo-
ries in use are unique to teaching or are applications of other social
and behavioral theories. . '

This is seen as a two-year-effort, which should be concurrent
with and feed into Program 10.4.2, and could possibly be combined with
that program. A panel of experts would judge ‘the usefulness of the
. analytic scheme at the end of the first year. The sequence of eveits

is projected as follows: .

1. Collect a Targe sample of current studies in research on
teaching. e,

2. Analyze the studies for their constructs .and theoretical - -
ties. -

3. Categorize constructs, theories, and phenomena examined.
4. Dissemipate findings and recommendations.

. ‘ . N
Program 10.4.4:, Identify the Values Implicit in the Practices of
Research Workers in the Field of Research on Teaching.

It is difficult to find in the research any substantive focus
on the issue of the values implicit in the practices 6f researchers.
Some attention has been focused on the effects of~the norms of edu-
cational research (Hoetker & Ahlbrand, 1969). In addition, some

feis
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. observation studies have examined
- of teachers (Khan & Weiss, 1973).

- P Y
-

the wvalues implicit in the practices
These references might 'be used as

g oz
4

a starting frafhework for this program.

- S

. o t
The specific objective of:this program would be, to.identify and
classify the values implicit in the practices of‘researcherS‘invest?Z. oo
gating the behavior of teachers. This would require the initial de-
velopment of some instrumeng and/or method applicable to researchers

in a naturalistic setting.

The results would identify the limitations ‘

of the systems of ideas generated by researchers.

-

The program's téskg‘wouid be;orderéd in the following way: . s

N - . _ 1. Select frameworks and methods for identifying ﬁalues.ih °
v “naturalistic settings, for videc and interview sampling,
and for showing relationships.. :

2. Set up and apply criteria for-selection of research work- .
¢ ers, contrasting settings, approaches, and fields of* study. - .

T e r
A

.» Data collection and analysis. . .

4. Determine interactions between’researchers and=teachers,
researchers and settings, arnd res?archerg and approaches.
Timing would have to coincide with the research schedule of the sample

. selected. ‘

E)

Program 10.4.5:" Perform a bonceptua] (Philosophical) Analysis of the
Observational, Technical, and Theoretical Language of a Selected System
for Studying Teaching.

Aanytih philosophers have examined and illumined concepts in
science, social science, general educational philosophy, and the ordi-
nary language of education (see, for example, the work of such persons
as Nagel, Kaplan, Louch, Winch, Scheffler, Peters, Green, and Soltis),
with good results. Since the application of the techniques of ana-
lytic philosophy is a fairly straightforward process, any system de-
signed to study teaching could be put to similar scrutiny. -

. N .
. This‘prggram-therefore calls for the systematic application of
I such techniqlies to lingUistic and conceptual systems used in the study-
,of teaching. This could be handled by multiple independent projects
to cover separate systems such as those défined by Panels 2-6 of this
Conference. Projects of this sort would help clarify the "language"
of research on,teaching, and mprove systematic thought by removing
the confusion of observational technical-theoretical language which
tends to interfere with meaningful compunication between and within
research efforts. Critical illumination of .systems currently in use .
would be directly helpful to ongoing research in the data-gathering

stage. Sy -

a

N -~

”

« nie conference on studies in teaci;ing
ERIC™ | - ’




s s -

- .
o o

The major steps for each such project would be as follows:

1. Become familiar with a particular system or mode of studying

. teaching, reviewing all literature on development and use of
the system. -

-~

. V 2. Identify central concepts aﬁd ﬁogica] relationships, and se-
’ . lect the coficepts to be analyzed. . o "
. 3.~ "Analyze the selected concepts, indicate the scope of their
. application, and identify logical problems (if any) with the
v system. - )

.

Theocomplete& projéct would be subjected to cr%tica] review by two high-
+ 1y skilled analytic philosdphers serving as referees. T

\ 4
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" POSTSCRIPTS - T .

-
'

‘1. Considering the needs of résearch and pract1ce, the Panel re-

garded theory developgent in studieg on teaching as falling into two
broad categories -~ descriptive and§brescr1pt1ve The .Panel's first
concern was descriptive theory and ways to attain better integration

of educational theory and empirical research on teaching. Nonetheless,
the Panel did not neglect prescriptive concerns and values in its
descriptive schema and in its suggest1ons of programs and proaects
directed-at the atta1nment of the Pane] s major goal .

2. The Panel believes strong]y that past pract1ces of NIE in
funding and regulating research and development efforts have inhibited
theory development. It recommends that a panel cons1st1ng of NIE and
field researchers be commissioned to examine this issue with a view
. toward revising policies governing support of theoretically-orientéd

. research and theory devélopment. . »

A

3. The Pane] worked hard to meet the ‘stated needs ef the NIE

planning conference. . But it should be stated that the assignment P

addressed by this Panel particularly, and perhaps other panels as
well, cannot be satisfactorily fulfilled in a four-day conferénce and
a few further days of hasty writing. The Panel holds that its work
should be reviewed and redene by a panel of experts allowed time
(perhaps s1x months) for read1ng and reflection as well as discussion.

4." Exemp]1fy1ng the above point, the Pane} attempted to meet the
conferenc. format requ'irements by making .some comparat1ve stgnificance
ratings, cost estimates, etc., but felt uncomfortable .about claiming
much validity for such estimates. Recognizing that NIE and other
readers of this report would 1ike to have some sense of what the Panel
judged to be the relative worth of the individual programs or projects,
- wWe have put some of these estimates in an Appendix table; but we
reiterate that these must be interpreted in terms of the comments made
above. Perhaps the main generalization from the table is that most of
the projects addressed by the Panel are Judged to be of nigh potential
for return--whether that potential return is arrived at through high
investment for outcomes of critical significance or lower investment
for cutcomes of contributory but not critical SIgn1f1cance

/
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SUMMARY

-9
)

The history of science suggests that theory development is in-
dispensible to the advancement of scientific research and technology. .
Educational research, and particylarly research on teaching, has suf-
fered from inadequate theory development. .Improved theéory is neces-
sary to organize research findings, guide further research, and, most
important, fo serve as a medium of conunication between research and
the practice of teaching. :

. Theorizipg requires scientific creativity.  There are relatively
. Tew creative gheoreticians in the established sciences and fewer still ’
" in relatively new areas of research, such as education. Further,

little is Known about predicting or fostering creative theory

development. . } .

oo Nonetheless, some ideas that deserve to be tried out in educa-
tional research have been advanced. Panel 10 identified eight prob-
lems that need to be resolved if theoretical work is to be advanced '
and- nine mechanisms that have some promise of reducing or. eliminating
one or more of these problems. The Panel then concentrated on the
four most promising mechanisms. These became Approaches within which
several research programs and projects were formulated.

The first Approach calls for the establishmeni of one or more
permanent working groups for the comparative analysis, evaluation, and .
integration of theoretical developments. -Such a group of scholars
and research workers would provide a continuing review of theoretical -
work, identify theoretical needs in’a cumulative and reflective way, .
and workeboward improved understanding of metatheoretical and methodo-
logical constraints on theory development.

A second Approach is based on the observation tha¥*theory de-
velopment in a substantive field requires long, hard work by research-
ers working alone, without short-term requirements as to schedule or
-productivity. Within this Approach, the Panel identified ‘four pro-
grams that might be supported through five-year renewable grants.
These programs dealt with work toward an understanding of-?a) the
psychological processes of theory construction; (b) the social, cul-
tural, economic,sand political processes that promote or inhibit
theory development; (c) the ways in’which theories are extended beyond

. the data they were designed to explain and are then tested for
utility; and (d) the extent to which theories unique to teaching, as
opposed to theories borrowed from social and behavioral science in
general, are required., A fifth program, identified in general terms
only, would providé individual schoiars with time and resources for

. theorgtical work in substantive areas to be specif¥ed later, as
promising areas and individuals are identified. .

!
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In a third Approach, the Panel is concerned with instruction in
theory development. Case studies of the process of theory construc-
‘ tion and application would be assembled for analysis by research
workers, teachers, and students. The Panel also considered other
instructional devices to promote interest and skill in theoretical
work; these devices would be developed as better understanding of the
prdtess was gained.

As a final Approach, the Panel 1dent1f1ed a group of individual

studies aimed at specific, delimited needs, namely, (a) identifying
the implicit theories used by teachers; (b) developing a matrix of

| existing social and behavioral theories and constructs used in re-
search on, or potentially applicable to, each of a variety of teaching
problems or settings; (c) explicating the theoretical underpinnings
of current research on teaching; (d) determining the value implications
of various theoretical constructs, and the values of researchers that
underlie these theories; and (e) ana]yz1ng the theoretical and techn1ca1

tN 1anguage .of different theor1es and observat1ona1 systems.

.
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RELATIVE POTEWTIALS OF INDIVIDUAL PROGRAMS .

APPROACHES Critical]Success| Investment] Potential ‘
& Programs ) to meet| Proba- $ | Return on Comments
Approach| bility| Years| Ratel Investmen

10.1: WORKING GROUPS FOR
ANALYTIC. INTEGRATION )
10..1.1: Working Groups for . L . - Fundamental
“Analytic Integration [ 99 | High- | 5+ | Hi| High if Successful
10.2: THEORY DEVELOPMENT ’ ]

BY INDIVIDUALS L
. o
T e ron e Med. | T7 [5+ | Lo| High | THeRse Povent.
y . . ’ unpredictable
10.2.2: Processes Influencing .
Theory Production Med. ? 5t | Me| High "
10.2.3: Need for Theory . Guide for
Unique to Teaciiing Med. | Med. | 1+ | Lo| High future research

10.2.4: Extend Current Theory - . T o . Impact for
to New Domains :| High | Med. | 5 Me | High other theory

10.2.5: Awards for Individual Start after

Research . High | Wigh | 2-5| Me| High <|35% 75 10.4.4
10.3 INSTRUCTION IN THEORY
\ ~ DEVELOPMERNT : !
10.3.T: Manual for Researchers ] Complete after
. Med. High 2 Lo| High 10.4.1-10.4.3
10.3.2: Manual for Teachers ' | results in

70.4: ONE-SHOT STUDIES ON
- DELIMITED NEEDS
~10.4.1: %mp]écit Theories of High High 3+ | Hi High ﬁgegeges
eachers ' . . . 3.
10.4.2: Matrix of Constructs, . . . First step,
Operations, Application High | Med. | 5 Hi| High but difficult
O ey Used in Hed. | High | 2 | Me| Med | 35T3LC00 ceare
e ey | tea. [ wigh | 2 | we| wign | Peles ewlain
10.4.5: Philosophical Analysis . Benefit most '
of System Languages Low High | 1- | Lo| Med. to system users

() The estimates above should be interpreted as‘tentative only.

) Probrams with low $ inve:ztment are estimated as not more than
$50,000/year at the most; those of medium $ investment could
run somewhere between $50,000 and $100,0006year; programs of
high $ -investment could run as much as $200,000/year.

(] The table should be interpreted only in terms of the comments
made in Postscripts #2, 3, and 4 at the end of this report.
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